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Abstract
While digital camera owners are taking more photos than ever before, most of
them are not printing the photos. When they do, they only print in small quantities. The
reason for this is that most users share their photos online or through e-mail. While fewer
people print their images at the moment they are taking them, they are saving the digital
files of the photos for future use.
In conducting a literature review, a good overview was acquired of the current
consumer photographer’s practices in taking, sharing, and saving pictures. In addition, a
first experiment was set up involving college-aged young adults as the population. This
first experiment focused on presentation medium-dependent differences in picture
consumption, as well as consumer printing behavior regarding their own photographs. A
following experiment took a second look at presentation medium-dependent differences
in picture consumption. In addition, it provided a more complete picture of sharing and
saving behavior, as well as an understanding of the value that observers place on
conventional photographic images.
The outcome of these experiments showed that most participants preferred printed
images over on-screen images. Regardless of this finding, participants did not print
images very often for a variety of reasons, including lack of time or money. In addition,
results showed that the most commonly used printing tools included Kodak Gallery
EasyShare, Shutterfly, and Flickr. Finally, participants cited Photoshop, Lightroom, and
Picasa as the primary editing tools, with Facebook being mentioned as the main sharing
tool.
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Chapter 1
Introduction and Statement of the Problem
A study published by InfoTrends/Cap Ventures in 2004 reveals that, while most
digital camera owners are taking more photos than ever before, most of them are not
printing those photos. When they do, they only print in small quantities. Most users share
their photos online or through e-mail. Moreover, there are some manufacturers who have
a vested interest in increasing the number of digital photos printed. Thanks to pervasive
Internet usage and other methods of sharing images, however, users simply do not feel
the need to print photos (InfoTrends, 2004).
Miller (2007) states that “excluding a few ultra-heavy users, the average photo
print volumes and expenditures for digital camera users are currently no higher than for
film camera households. In addition, simple digital sharing through e-mail and other
methods threatens to undermine the need for photo printing, unless vendors convince
consumers prints are an archival method as well as a sharing vehicle” (p. 3).
On the other hand, content management is one of the new frontiers in consumer
photography. While fewer people print their images at the moment they take them, the
digital files that their photos create are saved for future use. How these images are used
depends upon whether consumers can find and access them later on. Hence, this relies on
the success of their content management strategy, as well as on the consumer’s
presentation medium preference. If companies want to monetize the digital assets of
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consumer photographers, then they need to understand how the consumer uses content
management. A successful strategy for moving digital images into products – printed and
digital – involves a combination of the consumer’s desire to save their memories with
new, easy-to-use workflow solutions to create these products.
This research focused on understanding the content management and printing
practices of consumer photography. Within the scope of this project are changes for the
consumer as a result of the shift towards digital photography, along with how they
maximize the life of their photos (whether printed or stored digitally) and their preference
in looking at the printed vs. on-screen images of photos. In addition, this research
addressed user habits in picture taking, photo sharing, printing, and storing.
The special interest in content management for photography derives from this
researcher’s lifelong fascination with photography and photography printing. For the
same reason, there is an insatiable desire to learn more about creating and managing
digital photography collections, and their entire ecosystems – hardware, software, file
formats and workflow practices that work together to keep images safe and let people get
the most from their pictures.
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Chapter 2
Literature Review
Introduction
According to InfoTrends/CAP Ventures (2004), “nearly half of all Internet users
still don’t print digital photos at all” (p. 4). Consumer photo printing has not quite kept
pace with the proliferation of digital cameras. Consumer comments reveal several
reasons, such as home printers having low-quality output or being out of service, there
being too many steps in the printing process, or consumers lacking the time or interest in
having a printed photo. These results indicate that improving ease-of-use would boost
average print volume (InfoTrends, 2004).
The literature review covers consumer photographers in general, although this
research investigated college-aged students. The aim of this review is to provide an
overview of the changes for consumers that come along with the shift towards digital
photography and their practices for digitally storing images. Furthermore, this review
indicates how the printing industry targets consumer photographers by profiling
“printers,” compared to those who do not print at all, along with their tendencies in
picture taking, photo sharing, printing, and storing photos. Additionally, the picture value
chain and the developing opportunities for related consumables and photo use are
covered.
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Words and Pictures
“A picture is worth a thousand words.” With today’s technology and the amount
of pictures existing, a picture is now worth a countless amount of words. Researchers
have been working on finding a way to sort through pictures, along with any words
linked with them, for over 20 years. Until recently, the majority of people wrote notes or
captions on the back of the pictures to classify and to manage them. With the advent of
the digital age, and with digital cameras and photographs becoming standard, physically
writing captions on these photographs is no longer possible. As an alternative, a number
of ways for labeling digital photos have been proposed and implemented.
Brady (2007) explains how, for digital photos, labeling may include renaming the
picture file, placing a group of pictures in a labeled folder, or adding descriptors in photo
management software. However, all these are manual processes. In other words, they
involve the person remembering information about the photo or deducing information by
viewing it.
Grinder (2005) states that, currently, “Digital Photo Management software has
saved both home users and professional users a great deal of time and money by helping
the digital image annotation process.” Researchers are working on automating many
aspects of this process. Many of them focus on one aspect of improving digital photo
management. However, with all of the proposed or implemented solutions to the process,
all of the aspects need to be integrated in order to make an ideal system.
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The Importance of Metadata
Photo metadata is information about a picture which is communicated in text
because it is not obvious in the picture itself. Unfortunately, it cannot be written on the
back of a digital photograph. This limitation did not present a serious problem in the early
days of digitization when photos were digitized for transmission purposes only.
In those days, photos (particularly those used by editorial outlets) were created
using traditional silver halide technology (film and conventional printing paper), then
scanned and transmitted to a machine printing images back onto paper. The digital
version was of little consequence because it disappeared after transmission. Typically, the
new print was sent from the receiving end to the editorial and production departments as
if it were an original print created in a nearby darkroom.
Krogh (2009) gives an overview of metadata for photographers. Before the
computer revolution — and even during the early stages of digitization — metadata were
bits of information that were written, stamped, typed, or printed on slide mounts, glassine
envelopes, mats, or the backs and borders of photographic prints.
At first glance, the idea of metadata (and more particularly photo metadata)
appears to be among concepts better left to the technically savvy. Although the concept
of metadata may seem to have little to do with images, it has actually been around almost
as long photography. Ten years ago, it was not called metadata. It was referred to as
captions, cutlines, bylines, or copyrights. Sometimes, it was not named at all. Regardless,
it could be easily seen on a print or slide mount. In this situation, photographers
transmitting the images typed the photo metadata (the cutlines, bylines, dates, locations,
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etc.) on a strip of paper, attached the strip to the margin of the print, then transmitted the
verbal information as part of the photo. Everything stayed nicely together.
Once digital technology developed, however, keeping digital and written data
“married” became increasingly difficult. Today, a photograph may be made on a digital
camera, transmitted in digital format to a location on the other side of the world, cropped
and color corrected on the receiving computer, then published in a digital medium such
as the Internet. Additionally, it may be stored for potential future use on a digital hard
drive, optical disk, or flash storage device. In such cases, a physical (printed) image never
exists. Moreover, it presents new problems which were not considered when a
photograph was always a physical object stored in a physical location and presented in a
physical medium, such as a book, a magazine, a newspaper, or a family album.
In today’s digital world, metadata is like the blank back of a printed photo. The
digital file accompanying an image is “a place” on which “to write” information about
the image — who made it, who owns the copyrights, what the image depicts, who is in
the image, where it was made, when it was made, and even the camera settings used to
create it.
Yet, digital photographic metadata is an increasingly useful tool for all who value
what images bring to our lives. Without metadata, families could lose the ability to reach
back across time and know whose ancestral eyes peer back. Without metadata, image
creators lose control of the photos they create. Ultimately, metadata connects the image
creator and the viewer with a time, a place, a subject, an event, and a moment in history.
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In the absence of these connections, the value of an image diminishes or disappears
entirely.

DAM Current Practices
In the past decade, the use of digital technologies in the consumer imaging
experience – taking, sharing, and storing their pictures – has gone from a novelty for
“techies” to the accepted norm for the masses. Images are easily captured with no need to
worry about reloading film into the camera. Images can now be taken almost anywhere,
anytime, and by anyone with a cellular phone cam. Sharing now takes many forms and is
no longer limited to sending or handling prints of one’s pictures. As consumers have
adopted these new technologies and embraced new behaviors, there have been significant
impacts on the retail photofinishing marketplace (Hitchens, 2009b).
In dealing with personal photo albums, an increasing number of people have
digital cameras. As a result, an individual could have hundreds or thousands of pictures
from various activities throughout that person’s life on one computer. Automatic image
annotation would allow a person to take a picture and upload it to the software, with the
software automatically classifying the picture. This is based on the actual content of the
picture, rather than that person’s description only, which does need to coincide with
actual content (Jay, 2009).

7

Photo Storing
From a study on how people organize their digital photos, it was noted that people
usually upload all of their pictures chronologically from a memory stick (Rodden, 2003).
In other words, the folders containing the pictures are only labeled by date. By default,
Microsoft Windows XP Picture and Fax Viewer consecutively number the filenames of
the photos. Any number of people, events, places, or time periods may exist in each
folder. As a result, digital photo management becomes essential.
With digital cameras more popular than ever, consumers enjoy taking and storing
millions of photos. Madirakshi states that, many times, these photos remain in the
memory stick or in the original folder to which they were uploaded. Organizing these
photos into folders, or even in ready-to-view albums, is a tedious and time-consuming
process. Ideally, a person wants to organize photos in a few ways: event, time/date, place,
and people (Madirakshi, 2003).
Automatic image annotation allows a person to take a picture, then upload it to
the software, with the software automatically classifying the picture. This would be based
on the actual content of the picture, instead of only a person’s description, which does not
have to coincide with actual content (Hitchens, 2009a).
Image Preservation
LaBarca (2007) describes the difference in picture saving at home in the analog
world vs. the digital world, as shown in Table 1.
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Table 1. Analog image preservation vs. digital image preservation.
Preservation in the Home – Analog

Preservation in the Home – Digital

Hardcopy prints in albums and shoe boxes

Loosely organized images on hard drives,

Negatives and transparencies

CDs, and DVDs
– Often no organization

– Automatic preservation

– Low awareness of vulnerability to
image loss

Figure 1 describes how the long-term storage of digital images has changed in the
past eight years. It shows how the different mediums developed over the years in terms of
digital storing. It is interesting to note that printed images are emerging again as a way of
saving and backing up pictures.

Figure 1. Long term storage methods for digital images.
(Source: LaBarca, 2007.)
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The Photofinishing Industry
A 2008 study reported that 140 million digital still cameras were sold worldwide,
along with 22 million digital camcorders and 820 million camera phones that year. There
were also 13 million film cameras and 170 million single-use-cameras purchased
throughout the world (Franz, 2009). (See Figure 2.)

Figure 2. Worldwide population of image capture devices.
Devoy, LaBarca, and Rudak (2009) state that the widespread acceptance of digital
cameras by consumers has led to an explosion in the number of images captured each
year. For the retail photofinishing market, this presents an opportunity for growth in
photo printing. However, this anticipated growth has not occurred. In fact, many digital
images are not printed. As a result, print volumes of photographs at retailers have
declined.
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There are multiple reasons for this decline in printing at retailers:
•

At one time, images captured on film had to be printed prior to viewing. With
the advent of digital images, however, images may now be viewed
immediately on the camera screen or later on a computer screen. With the
ability to preview digital images prior to printing, consumers may now print
only the images that they want.

•

It is no longer necessary to print images to share them. Images may now be
shared via e-mail, uploaded to a photo website for online sharing, loaded onto
a digital photo frame, or displayed on a phone cam or digital camera.

•

Consumers may now send their images to an online photo fulfillment website
and have their pictures mailed to their homes.

•

Print quality and speed of photo-enabled home printers have improved
significantly (Devoy, LaBarca, and Rudak, 2009).

Print Locations
InfoTreds (2004) explains that, among Internet users who print digital photos,
90% print photos at home, with only 68% of total prints produced at home. The
remaining photos are printed at retail, at work, or online. Retailers are in a battle to get
digital camera users to print photos as they always did -- outside the home. Retail printing
is gaining ground, but most consumers today still prefer the convenience of home
printing whenever possible.
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Within retail, digital technologies have caused a shift in consumer behavior, as
well. In the film-based imaging era, consumers dropped off their film, decided on single
or double prints, then selected a pick-up time (perhaps one hour or a specified number of
days). As digital images became pervasive, consumers needed a new way to order their
pictures. They were reluctant to drop their memory card into a photo mailer, as they had
with their film, and they often did not want to print every image on their card. The
solution was the photo kiosk (Devoy, 2009).
Photo kiosks had been present in the market since 1988, with consumers using
them primarily to scan and to reprint pictures from their collections at home. Photo
kiosks were adapted to read the images from the consumer’s digital media, to help them
compose their order, and to select whether they wanted their prints in minutes, hours, or
days. The convenience and speed of printing at the photo kiosk was now available for
printing these digital images, shifting more print volume away from the on-site minilabs
and off-site wholesale labs (Devoy, 2009).
These changes in consumer picture-printing behavior have led to the
consideration and application of printing technologies other than silver halide (AgX) at
retailers, namely, dye diffusion thermal transfer, drop-on-demand inkjet, and
Electrophotography (EP). However, no one technology meets the demands of all retail
applications today. To understand this, we would need to look at the key attributes
affecting the choice of printing technology. Those attributes include print quality,
printing speed, image permanence, configuration flexibility, and cost (LaBarca, 2007).
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Picture to Print Value Chain
Display Choices of Consumers
Many more manufacturers are offering services for displaying and storing images.
Therefore, they are giving the consumer much more choice for viewing images than ever
before. It is now more complicated and, marketing-wise, more expensive to address
consumers as a pre-defined starting point for displaying no longer exits. In addition,
consumer preferences are largely influenced by the equipment and/or methods that they
use to display images. The industry is faced with a marketing dilemma, and the consumer
is confronted with too much choice, as shown in Table 2 (Fageth, 2009).
Table 2. Consumers’ image display preferences.
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Consumers still have plenty of challenges to resolve on their own while working
with digital images:
•

Archiving the images using tools designed to assist with speedy retrieval once
the images have been stored

•

Long-term storage of images

•

Selection of the most the relevant/best ones for archiving and display

•

Communicating and telling compelling stories with the stored images

•

Interaction among all hardware available (computers, online solutions, TV
screens, digital frames, mobile devices, etc.)

There are several suppliers who offer solutions for one of the challenges
mentioned above. There are very few who address two or more successfully. The
dominance in the former analogue value chain of market leaders (such as Kodak and
Fuji) is gone; newer relevant players are addressing special target groups. Looking at the
display choices and the related variety of technologies, it becomes understandable why
they do this. There are too many different skills required to control all the manufacturing
challenges in digital display technologies in as competent a manner as, for example,
Kodak did; Kodak was noted for doing extremely well in analogue photography (Fageth,
2009).
Printing Tendencies
While home printing continues to grow in absolute print volume, its share of the
overall printing market has flattened out. While more people in developing countries are
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using home printing, in the mature printing markets, the actual volume of home printing
has already lost ground.

Opportunities for the Printing Photofinishing Industry
Many of the new opportunities may be found in photo products; basically, most
non-print products and services fall into this category. In the early stages of this category
development, the primary products were mugs and mouse pads. With the introduction of
digital presses, greeting cards became the dominant product; this may still be true today
in terms of units produced. Photo books, however, have emerged as a revenue driver. For
the 3rd quarter of 2008, 54% of Shutterfly’s $36 million in sales derived from
personalized products and services (Franz, 2009).
A major contributing factor has been the evolution of photo book creation
software. Only a short time ago, it was so complicated to create a photo book that studies
revealed that 70% of all photo book orders started by customers were never completed
(LaBarca, 2009). Today it has become much simpler, even for consumers who do not
have the time nor the inclination to get involved in the creation process. Now, software
for Web or PC operation has the same “look and feel.” This enables consumers to start
creating a book at home, to take the file to a retail outlet and continue working with a
friend or with assistance from store personnel, or to access the file on the Web from a
remote location. The frustrations of not being able to complete the creation and ordering
are now being removed.
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As consumers create their orders, kiosk software automatically up-sells to them,
using their own images. At the completion of a print order, the images are automatically
assembled into a sample photo book which can be viewed on-screen, with photo book
orders made into sample CDs/DVDs with music, etc. Many products, especially photo
books, can be produced onsite at photofinishing retailers.
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Chapter 3
Research Questions

Companies who want to make money selling either printed or digital products of
their digital images to consumer photographers need to understand printing behavior,
presentation medium-dependent differences of picture consumption, and content
management behavior of consumer photographers.
The objective of this study was to obtain an overall picture of the current, state-ofthe-art consumer photographer’s practices, particularly of the taking, sharing, and saving
of pictures by college-aged young adults. Specific research objectives and questions
were:
•

What is these young adults’ printing behavior regarding their own images?

•

What are the printing and media viewing preferences of college-aged young
adults?

•

What are their practices in terms of content management uses?
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Chapter 4
Methodology

Introduction
In order to fulfill the research objectives, the following methodology was put
together:
1. A review of literature
2. A first experiment with a focus on presentation medium-dependent
differences of picture consumption
3. A second experiment providing a printing and media viewing preference
behavior.

Detailed Methodology
Groundwork of Presentation
A presentation was designed with 32 photographs (student’s pictures plus
reference pictures) in landscape and portrait formats. The amount of content in the
presentation was adjusted to be viewable in less than 15 minutes. The prints were 4” x 6”,
in both landscape and portrait formats. A 1024 x 768 resolution 13” MacBook displayed
the presentation. The sizes of the pages displayed on the monitor were the same as the
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size of the printed pictures. The viewer was able to view the electronic version of the
presentation, page by page, by using the page up and page down keys in the computer.
Choice of Subjects
The experiment was conducted. All subjects participating in the experiment
viewed both the printed pictures and the same ones on the monitor. Subjects were drawn
from two Digital Asset Management classes of undergraduate students in the College of
Imaging Arts and Science at the Rochester Institute of Technology (RIT).
The First Experiment
The experiment was conducted over a period of two weeks. Participants were
signed up for a specific hour during the two-week period to participate in the experiment.
Participants were advised not to talk about the experiment with their colleagues after
taking the survey.
Participants were instructed to take as much time as they needed to review the
contents. A timer was started when the participant began, and the interviewer pressed the
stop button on the timer when the participant finished. The times and observations were
recorded, with participants identified by code only, so that responses were not associated
with specific individuals.
In a second part of the same experiment, students reviewed a set of reference
images: images they did not take, some new, and some shown earlier in the testing. They
then identified the pictures as “previously seen on screen” or “printed.”
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Interviews
After the experiment, observers were asked a series of questions (see Table 3)
regarding their printing behavior when it comes to their photographs.

Table 3. Interview questions for the first experiment.
Interview Questions
Which pictures did you prefer: the printed or the ones on screen? Why?
Do you ever print your pictures? Why?
If so, do you print yourself or use print shop or online services?
Do you know what type of paper/ink/printer do you or the shop use?
Do your parents print?
What service/software, or other online service do you use (like Kodak EasyShare,
Snapfish, Flickr, etc?
Did you pay attention to pictures that were not yours? Why?
Do you want your pictures back? Why?
Would you like to participate in focus group related to this research in the Fall?

Once participants conducted the experiment, they were offered the printed copies
of the photographs to keep. The choice that each participant made was recorded.
Data Analysis
An Excel spreadsheet related to the experiment was prepared. The spreadsheet
contained one row of data for each coded participant. These included the times spent in
each type of media (print or electronic), the choice to keep the printed copies, and
comments/observations made by researcher.
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The data was analyzed, including participant background (gender, age, hearing
status, and academic major at RIT), time spent, willingness to keep copies or to buy
them, purchasing price, and recall scores. Chi-Square tests of association were run where
appropriate.
The Second Experiment
A second experiment, based on the results of the first experiment described
earlier, was developed and conducted, following the methodology described above. The
topic of the questions accompanying this second experiment (listed in Tabled 4) focused
on the content management behavior of the observers.
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Table 4. Interview questions for the second experiment.
Interview Questions
Which pictures did you prefer: the printed or the ones on screen? Why?
Do you take pictures regularly? If so, how many (approximately)?
a. If yes, what type of camera are you using?
b. What are your favorite subjects?
Do you ever print your pictures? Why?
a. If so, do you print yourself or use print shop or online services?
b. Do you know what type of paper/ink/printer do you or the shop use?
What format do you keep your pictures in?
a. Digital file or print/both?
Where do you keep your pictures? If yes (either digital or print):
a. Please specify where – iPhoto, PhotoBucket, physical shoebox, etc.
Do you have back-ups of your pictures? If yes:
a. What is your back-up strategy?
i. How often do you back up?
ii. How do you back up?
iii. Have you ever lost pictures that were not backed up? If yes, how often?
How do you organize your pictures? i.e. name, file extension, size
a. Are you adding metadata? If yes:
i. Are you using (a) particular metadata standard (or standards)?
ii. How much time do you spend on adding metadata to your pictures?
Do you go back and look at your pictures? If yes:
a. How often?
b. Can you find what you are looking for? If yes, why are you going back to your
old pictures?
i. To print them?
ii. Use digital files in another format?
Do you share your pictures with your friends and family? If yes:
a. In digital form or as a print?
b. How do you share them, e.g. Flick, Facebook, e-mail?
What service/software, or other online service do you use (like Kodak EasyShare,
Snapfish, Flickr, etc)? For what specific use, e.g., sharing, printing, other?
Do your parents print? Do you know how your parents keep their pictures?
Do they add metadata? What is their back-up strategy? Do they go back and look at old
pictures?
a. Can they find what they are looking for?
b. Are they reprinting old pictures?
c. Are they buying other photoproducts? (calendars, photo books, mugs, t-shirts)
Can we contact you with follow up questions? Would you be interested to be part of a
focus group around pictures taking practices?
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Chapter 5
Results
Results of the First Experiment
A summary of results from the first experimentation, along with responses to
survey questions from 39 respondents, are below. First, student demographics are
explored. Responses to questions related to image viewing, selection, and identification
are discussed relative to the demographic findings, where possible.
All participants (with the exception of the first five participants) were first shown
digital images, then printed images. Further, the experimentation combined both digital
and printed images as the first option to clarify the suggestion that participants tend to
spend more time while in the first mode in which they observe the images.
Student Demographics
A total of 39 students enrolled in the Spring 2009 class of RIT’s Digital Asset
Management responded to the experiment. This group included 38% females and 62%
males. The ages of participating students ranged from 19 to 30 years old, with a median
of 21 years old (as shown in Figure 3). More than 60% of respondents were between 19
and 21, and 23% were in the 22 to 24 range; this skewed the mean of 21.
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Figure 3. Percentage of students by age range and gender.
Figure 4 shows the distribution of students over five different programs in our
sample class. The programs are:
•

Advertising Photography (JPHD)

•

Graphic Media (JPRV)

•

New Media Publishing (JPRW)

•

the Color Science PhD Program

•

the Graduate School of Business

Almost all of our respondents were in the New Media Publishing program (87%),
followed by the Advertising Photography program (5%). There was no balance of the
different programs, nor over the age ranges, which might be an indicator of bias in the
preferences.
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Figure 4. Percentage of students by major.
The participants were asked to carefully review images, both on screen and
printed. The times spent reviewing the images were recorded, then analyzed by gender
and age ranges. (See Tables 5 and 6, Figure 5.) In general, when looking at the printed
images, males spent approximately 23% more time than did females, while males and
females spent basically the same time when looking at the images on screen. The average
time in the 19 to 21 age range was higher on screen for females, and higher on print for
males. In the 22 to 24 age range, the average time spent on the printed images was higher
for both males and females. For both male and female participants more than 25 years
old, the time spent is the same for images showed as prints and on screen.
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Table 5. Time spent looking at the prints (in seconds).
Average

Min

Max

StdDev

F

130.67

59

251

56.44

M

169.71

42

413

77.35

Table 6. Time spent looking at the screen (in seconds).
Average

Min

Max

StdDev

F

150.80

47

296

57.97

M

149.08

26

276

66.77

.

Figure 5. Time spent looking at the images by gender and age range.
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Statistical tests results show that the mean preference (print or screen) does not
differ depending on the time spent looking at the images on the different mediums, so it
is likely that preferences are similar, whether or not the participant spent more time on
print than on screen, or vice versa. (See Appendix A, Descriptive Statistics and ChiSquare Tests of Association for Experiment 1.)
Viewing Preferences
Out of the pool of respondent students, 59% stated that they preferred to look at
printed images, with 38% preferring images on screen, and only 3% saying they equally
preferred both ways of presentation. (See Figure 6.) Statistical studies results suggest that
the mean preference for print or screen does not differ depending on gender, so it is likely
that both genders have similar preferences. (See Appendix A, Descriptive Statistics and
Chi-Square Tests of Association for Experiment 1.)

Figure 6. Distribution of image presentation preferences.
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Survey participants were asked to discuss why they preferred one presentation
over the other, the likes and dislikes of their choice, and the issues and challenges of their
non-picked option. Responses are summarized below, with actual responses to be found
in Table 7.
Almost 18% of the participants said that they preferred printed images since they
could appreciate more details. Thirty percent preferred prints because they were easier to
go through; they valued the opportunity to flip through them, to be able to zoom in and
out, to move them around, etc. Furthermore, the majority of students (36%) liked the
prints better due to their quality and bright, shiny, and saturated colors.
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Table 7. Students’ preferences for presentation medium.
Participant
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Preference
Print
Screen
Print
Print
Screen
Screen
Print
Screen
Screen
Print
Print
Screen
Screen
Print
Print
Print

17

Print

18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Print
Both
Print
Print
Print
Print
Print
Screen
Print
Print
Screen
Screen
Screen
Print
Print
Screen
Screen
Screen
Screen
Print
Print
Print

Comments
More details
Easier to go through them
More details
More details. Vibrant colors
Easier to go through them
No comment
Sharper and brighter colors
Printed ones looked highly saturated and blurry
Prints looked washed out. Could see more details on screen
Brighter images
Shinier, crisper images
Brighter images
Brighter images
Tangibles, can move them around, can look at them closer
Finish is nicer. Colors more vibrant
Like flipping through the pictures
Ones on screen lacked colors. Printed ones had more feeling/warmth on the
colors
Like to physically hold. Less distraction from screen applications. Less line
sequence
Really good quality
Easier to go through them
Shows how the exposure ends
Don’t seem to have as noticeable a color cast
Cleaner, easier to go through
Richer colors and more realistic images
Images are ready to be send out in a digital format
Glossier. Like to be able to hold them
Tangibles. Can move them around, can look at them closer. Better quality
Used to use the screen
More details
Colors more vibrant, more details
Able to touch them
More details. Vibrant colors
Get more for the whole picture
More details. Printed are too saturated
Easier to go through them
Sharper, more saturated images
Glossier. More vibrant
Like to be able to touch them
Like to be able to hold them
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Figure 7 shows the results when students were asked whether they ever printed
their images, regardless of their preference. Female participants in age ranges of 19 to 21
and 22 to 24 said that they never print in 70% and 67% of the cases, respectively. Fortyfour percent of male students in the 19 to 21 age range and 67% in the 22 to 24 age range
did not print.

Figure 7. Percentage of participants who ever print by age and gender.
The results show that 56% of the students who print their pictures did spend more
time looking at the printed images. On the other hand, 44% of the students spent more
time on the screen, even though they often print. Furthermore, the results show that 57%
of the students who never print their images paradoxically spent more time looking at the
pictures on screen.
Table 8 presents the reasons why students may or may not prefer prints and why
they do or do not print, along with their comments. Forty-one percent said that they do
print their images. Among the top reasons for printing were to hang them up, to place
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them in a scrapbook, and to give them as presents. Fifty-nine percent of the students said
that they did not print, explaining as their main reason their lack of money to do so. Other
reasons for not printing are mass media consumption (such as Internet media, blogs,
message boards, podcasts, and video sharing) on computers, and having not much time to
do so.
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Table 8. Students’ preferences for printing or not.
Participant

Ever print?

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Yes
No
No
Yes
No
No
Yes
Yes
Yes
No
No
Yes
No
Yes
No
No
No
Yes
Yes
Yes
No
No
No
No
No
No
No
No
No
Yes
No
Yes
Yes
No
Yes
No
Yes
Yes
No

Comments
About 10%
Good to save it for good memories
Easier to organize them in computer
Just if wants to hang them up
Display purposes
To hang on a wall
Mainly for projects
Don’t own a printer. Media consumption is on computer
To hang on wall. To share
No money
Scrapbooking
Don’t really take pictures
No time
To make books. To fill frames as gifts
To put in an album
To give. To photo critiques
Too expensive
Don’t know where and how much
No time
Only in book format. Loose photos are not fun
Too expensive. Most pictures not memorable enough
Too lazy
No money. No time
There’s no need
Use labs @ RIT
No money. Online lot easier
Use Walgreens
To show friends
Likes to zoom in the images
To give
Too expensive
Assignment purposes
To hang on a wall
No money
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Figure 8 shows the percentage of students who print by age range. Figure 9 shows
the relationship between students who print and their parents’ choice to print. When 46%
of the students in the 19 to 21 age range print, 100% of their parents print, too. For
students in the 22 to 24 age range, students always print when their parents print, and
when the students do not print (67% of the cases), their parents print in 50% of the cases.
For students between 25 and 27 years old, parents print 100% of the times, whether the
student print (50%) or not (50%). For the last age range, 28 to 30, even when the entire
population does not print, 50% of those parents print.

Figure 8. Percentage of students who print by age range.
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Figure 9. Percentage of parents who print by participant preference to print by age group.
Participants of the study gave responses shown in Table 9 when asked about
whether or not their parents print their pictures and why. Eighty-three percent of the
students answered affirmatively when asked whether their parents print. Twenty-four
percent of these parents usually printed at home using inkjet printers and regular paper.
The remaining 76% sent their images to print shops such as Walgreens, CVS, or other
pharmacies.
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Table 9. Comments on image prints about parents’ printing preferences.
Participant
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Parents Print?
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
No
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No

Comments
Use film
Send images to print shop
Use friend’s printer
Print at CVS pharmacy
Print at home. Use cheap paper
Send images to print shop
Print at home
Use iPhoto
Print at home
Send images to print shop
Send images to pharmacies
Print at CVS Pharmacy
Ask her daughter to print
Use Epson CX7400
Do not print after photography evolved to digital
Print at home. Use regular paper
Print at CVS pharmacy
Print at home
Send images to print shop
Send images to print shop
Send images to Walgreens
Print at home
Use an inkjet printer
Send images to print shop
Send images to print shop
Send images to Costco
-
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Printing Preferences
Figure 10 shows students’ preferences for when they print their images, regardless
of whether they currently print. Forty-one percent of students do not have a preference
for printing, while 31% prefer to print themselves and the remaining 28% say they would
rather use a print shop.

Figure 10. Do you print yourself or do you print at home?
Figure 11 illustrates the preference of students who prefer to print themselves, by
age range and gender. Sixty-seven percent of male participants 19 to 21 years old would
rather print themselves than send pictures to a print shop, while 33% of females have the
same preference. One hundred percent of the male students between 22 and 24 years
prefer to print pictures themselves, while none of the females did.
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Figure 11. Percentage of students who prefer to print themselves, by age and gender.
Students were also asked whether they had a preference and/or whether they used
a special type of paper, ink, and printer for printing purposes. None of the students knew
or had a preference for paper type. In terms of ink, two students specified HP, with one
saying high-performance color photo ink must be used.
The printers named were:
•

HP Photosmart

•

Kodak

•

HP DeskJet 5100

•

Epson 2900

•

LP 2500

•

ISO Inkjet
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•

HP All-In-One scanner/copier/printer

•

HPB9180

•

Canon Pixma with Photo Ray Pearl

•

Intel Professional

•

Lexmark

Figure 12 shows the percentage of students who prefer to use print shops or online
services. Fifty-seven percent of the students who prefer these services in the age range of
19 to 21 are males, while 43% are females. Participants aged 22 to 27 who prefer print
shops and online services are all females, while the students in the age range of 28+ are
males who choose not to print themselves, but to use alternate options.

Figure 12. Students who prefer print shops and online services, rather than print at home.
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Research participants gave the responses shown in Table 10 when asked about
their printing options. When they did not print themselves, 32% of the participants used
Flickr as a printing tool. Tiny Prints, Blurb, Moo, QOOP, and Image Kind were among
other printing services. The rest of the participants used Kodak Gallery EasyShare and
Shutterfly for printing. In addition, Photoshop, Lightroom, and Picasa were used as
editing tools, with Facebook mentioned as the main sharing tool.
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Table 10. Services used to print, edit, and share images.
Participant
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Service/Software
Photoshop/ Kodak EasyShare
Kodak/Bridge/Photoshop
CVS pharmacy
Kodak gallery / Photoshop
Kodak EasyShare/ CVS pharmacy
Wal-Mart/ Snapfish
RIT
iPhoto
Kodak EasyShare/Picasa
Kodak EasyShare/Target
Photoshop/Lightroom
Flickr/Facebook/Photoshop/Raw/Lightroom
Flickr/ Photobucket
Photoshop/ Photobucket account
Flickr
Online service/DPC. Facebook and Lulu
Flickr
Facebook
Flickr/Facebook/Photoshop/Raw/Lightroom
Facebook
Kodak EasyShare
Flickr
Flickr
Flickr
Facebook/Flickr/Shutterfly
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Image Identification
Figure 13 shows the students’ preferences when asked whether or not the images
that the interviewers showed to them were shown previously in the experiment. Sixtyeight percent of the female participants and 80% of the males answered correctly.

Figure 13. Percentage of images identified correctly.
Figure 14 illustrates more in-depth the results of the exercise by gender. On
average, 61% of the females correctly identified previously-seen images on screen, and
39% on print. On the other hand, males identified 43% of the previously-seen images on
screen, and 52% on print. These might suggest, along with the earlier results, that in the
young adults segment, females tend to prefer screen, and males prints.
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Figure 14. Percentage of image correctly identified on print and screen, by gender.

Attention Paid to Pictures Taken by Others
Students were asked whether or not they paid attention to the pictures that they
had not taken themselves; 97% answered affirmatively. Table 11 shows the answers per
student. Thirty-four percent of the answers are related to a previous experiment, where
participants are tested at the end, with the same outcome expected this time. The rest of
the answers are equally divided between finding the shots interesting and different than
their own.
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Table 11. Attention paid to pictures of others.
Participant
1
2
3
4
5
6
7
8
9
10
11
12
13
`14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Did you pay attention to
pictures that were not yours?
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Why or why not?
Recognized the area. Pretty good shots.
They were different
Wanted to find difference. Thought would be tested
Thought would be tested
Thought would be tested
Were more interesting
Curiosity
Different lighting
Interesting
Interesting
Visually interesting
Thought would be tested
Thought would be tested
Interesting
Interesting. Never seen them before
Thought would be test
Wanted to see something different
Interesting. Never seen them before
They were different
Tried to figure out what they were
Thought would be tested
Thought would be tested
Interesting
Interesting
Thought would be tested
Thought would be tested
Thought would be tested
Haven’t seen them before
They were different
Thought would be tested
Thought would be tested
Interesting
Different. Interesting
More interesting
Interesting
Interesting
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Wanting Pictures Back
Participants were asked whether they wanted their pictures back, and why or why
not. Both males and females wanted their pictures back almost three-quarters of the
times. Table 12 details the answers, showing that 55% of the time students wanted them
back because someone had already paid for them, and they were important, even though
they never printed them before. Participants who did not want them back explained
almost 40% of the time that they were not important images, or that they already had
them in digital format, so there was no need to have them also printed.
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Table 12. Preference for getting pictures back.

1
2
3
4
5
6
7
8
9
10
11
12
13

Would you like your
pictures back?
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes
Yes
Yes

`14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Yes
No
Yes
No
Yes
Yes
No
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
No
Yes
Yes
Yes
No
Yes
Yes
Yes

Participant

Why?
Saves own money. Some of them are interesting
Interesting to find differences between screen and printed
Think it might help others with the experiment
For fun and sharing
Already had them
Somebody already paid for them
They’re free
Should be fun
I shoot them
Nice to have them physical. Used to scrapbook when in high
school
Somebody already paid for them
I don’t keep photos
Would be nice to have them
Don’t really liked them
Personal property
To be use them in future works
I won’t use them
To self critique
Because I never print
I feel better and happy to look at my own pictures
I won’t use them
Not important images
To give to parents
I like them. Personal property
Personal property
I already have them
I will find something to do with them
Some of them are important
I don’t need them
I liked them better printed
Just to have them
Love to have them printed
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Summary of Findings of First Experiment
For this experiment, all participants (with the exception of the first five
participants) were first shown digital images, and then printed images. Further
experimentation combined both digital and printed images as the first option to clarify the
suggestion that participants tend to spend more time in the first mode in which they
observe the images.
For this set of participants with this set of images (20 taken by themselves and 12
provided as reference), it was found that, when looking at the printed images, males spent
more time than females, while they both spent basically the same time on screen. In
addition, the first experiment’s results showed that most of the students preferred printed
images, while only one-third preferred images on screen. Male participants generally
have a preference to print themselves, while females prefer to use print shops and online
services. Among the most used printing tools are Kodak Gallery EasyShare, Shutterfly,
and Flickr. In addition, Photoshop, Lightroom, and Picasa are used as editing tools, with
Facebook mentioned as the main sharing tool. Finally, almost all the participants wanted
their printed pictures back, explaining the importance of the images in print, even though
they did not print them before for a variety of reasons.

Results of the Second Experiment
Summaries of results from the second experimentation, along with responses to
survey questions from 32 respondents, are below. Responses to questions related to
image viewing, selection, and identification are discussed relative to the demographic
findings, where possible.
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Half of the participants were shown first digital images, then printed images; the
other half were shown first printed images, then digital images. For this second
experiment, 5 x 7 images were used, both for print and screen. This experimentation
combining both digital and printed images as the first option was made to clarify the
suggestion (from the first experimentation) that participants tend to spend more time in
the first way in which they observe the images.
Student Demographics
A total of 32 students enrolled in the Winter and Fall classes of RIT’s Digital
Asset Management participated in the experiment. This group was comprised of 59%
females and 41% males. The ages of participating students ranged from 19 years old to
22 years old, with a median age of 21 years old.
Almost all of our respondents were in the New Media Publishing program (90%)
followed by the Advertising Photography program(3%) and the Graphic Media program
(4%). There was no balance of the different programs, and over the gender, which might
be an indicator of bias in the preferences.
Medium Preference: Print vs. Screen
The participants were asked to carefully review images, both on screen and
printed. The times spent reviewing the images were recorded, then analyzed. (See Table
13.) In general, when looking at the printed images, males spent approximately 13%
more time than did females; when looking at the images on screen, males spent
approximately 11% more time than did females. Combining both groups, the total time
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looking at printed images was 39% higher than the time spent looking at the images on
screen.
Table 13. Average times: print and screen
Average time
print (seconds)
Males
Females
Both

Average time
screen (seconds)

152
134
143

108
97
102

Tables 14 and 15 show the participants’ choice of print or screen as medium to
look at their images, and whether they spent more or less time looking a their medium of
preference. In general, they did not spend more time looking at what they stated as their
preferred method to look at images.
Table 14. Medium preferences of males.
First: Print
Preference
Print
Screen
Grand Total
First: Screen
Preference
Print
Screen
Grand Total
First: All
Preference
Print
Screen
Grand Total

Yes

Yes

Yes

Tp>Ts?
No
0
1
1

3
3
6

Tp>Ts?
No
0
1
1

4
1
5

Tp>Ts?
No
0
2
2

7
4
11

Grand Total

Grand Total
4
2
6

Grand Total

Table 15. Medium preferences of females.
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3
4
7

7
6
13

First: Print
Preference
Print
Screen
Grand Total
First: Screen
Preference
Print
Screen
Grand Total
First: All
Preference
Print
Screen
Grand Total

Yes

Yes

Yes

Tp>Ts?
No
0
0
0

1
5
6

Tp>Ts?
No
2
2
4

4
5
9

Tp>Ts?
No
2
2
4

5
10
15

Grand Total
1
5
6

Grand Total
6
7
13

Grand Total
7
12
19

As illustrated in Tables 14 and 15, most of the students spent more time looking at
the images on screen, regardless of the fact that 56% of them said that they preferred
printed images.

Figure 15. Distribution of image presentation preferences.
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Survey participants were asked to discuss why they preferred one presentation
over the other, the likes and dislikes of their choice, and the issues and challenges of their
non-picked option.
Twenty-two percent of the participants that preferred images on screen said they
could appreciate more details. Forty-one percent liked images on screen better due to
their quality and bright, shiny, and saturated colors. These results might be correlated to
the fact that, for this experiment, larger images (5” x 7”) were used, as opposed to the 4”
x 6” used in the first experimentation.
On the other hand, the majority of students (55%) who liked the prints better
stated as the main reasons the opportunity to flip through them, to be able to zoom in and
out, and to move them around.
When students were asked whether they ever printed their images, regardless of
their preference, female participants said that they never print in 75% of the cases. Sixtytwo percent of male students did not print. In addition, the same results show that 62% of
the students who print their pictures did spend more time looking at the printed images.
On the other hand, 39% of the students spent more time on the screen, even though they
often print. Finally, in the study 61% of the students who never print their images spent
more time looking at the pictures on screen.
Twenty-five percent said that they do print their images. Among the top reasons
for printing were to hang up the images, to place them in a scrapbook, and to give them
as presents. These results are very consistent with those of the first experiment. Seventyfive percent of the students said they did not print, explaining that the main reason is lack
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of money to do so. Other reasons for not printing are mass media consumption (such as
Internet media, blogs, message boards, podcasts, and video sharing) on computers, and
having not much time to print.
Printing Preferences: Self vs. Shop
Figure 16 shows students’ preferences when they print their images, regardless of
whether they currently print. Fifty percent of students do not have a preference for
printing, while 23% prefer to print themselves; the remaining 27% say that they would
rather use a print shop.

Figure 16. How do you print your images?
Students were also asked whether they had a preference and/or whether they used
a special type of paper, ink, and printer for printing purposes. As with the first
experiment, none of the students knew of nor had a preference for paper type. In terms of
ink, three students specified HP, with one saying that high-performance color photo ink
must be used. The named printers were HP Photosmart, HP DeskJet 5100, Epson 2900,
and HP All-in-One scanner/copier/printer.
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When the students did not print themselves, 35% of the participants used Flickr as
a printing tool. Tiny Prints, Blurb, Moo, QOOP, and Image Kind were among other
mentioned printing services – the same results as from the first experiment. The rest of
the participants used Kodak Gallery EasyShare and Shutterfly for printing. In addition,
Photoshop, Lightroom, and Picasa were used as editing tools, with Facebook and email
mentioned as the main sharing tools.
Printing Practices of Parents
When asked about whether their parents print their pictures and why, 66% of the
students answered affirmatively. Thirteen percent of these parents usually printed at
home using inkjet printers and regular paper. The remaining 87% sent their images to
print shops, such as Walgreens, CVS, or other pharmacies. None of the parents added
metadata, nor had a backup strategy.
Parents did go back to look at their images on more than 75% of the cases,
although never to reprint. Students said that their parents usually find the images they
were looking for, especially because of the way they organize their pictures (in albums).
Only 16% of the participants said that their parents buy photoproducts (e.g., 60% will
buy calendars). Further research into this age range (parents) would be necessary to draw
any conclusions, due the fact that students do not always know exactly their parents’
practices.
Wanting Pictures Back
Participants were asked whether they wanted their pictures back, and why. Both
males and females wanted their pictures back 85% of the time. Results show that 60% of
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the time students wanted them back because someone had already paid for them, and that
they were important, even though they never printed them before. Participants who did
not want them back explained almost 50% of the time that they were not important
images, or that they already had them in digital format, so there was no need to have
them also printed.
Camera Preferences
Almost three-quarters of the participants said that they take pictures regularly
(62% males and 38% females), with an average of 150 to 200 per event -- and having
three to four events in a month.
When asked what type of camera they were using, 7% said ultra compact digital
cameras, which are very small, lightweight, easy to use, and convenient to carry. Fortytwo percent preferred compact digital cameras, which are lightweight and great for pointand-shoot photo-taking. Some compact digital cameras have fully automatic and scene
modes; some have semi-automatic and manual controls. Twenty-three percent of the
users had advanced digital cameras, also known as “Prosumer” digital cameras, that are
geared to advanced amateurs with skill levels between a professional and consumer. They
sport high-quality lenses and advanced features for creative control. Lastly, 25% of the
participants owned digital single lens reflex cameras, also known as DSLR cameras, used
by professionals and photo enthusiasts, which are top-of-the-line. They have outstanding
optics, produce high-resolution images, and accept interchangeable lenses and
sophisticated accessories.
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The remaining 3% either did not own a digital camera or use professional-level
cameras from RIT’s School of Photography. Favorite subjects to photograph are
landscapes (33%), travel (42%), people (17%), and others like plants, sports, and
underwater photography (8%).
One hundred percent of the participants keep their images digitally, regardless of
their preference to print or not.
Image Storage Practices
Sixty-six percent of the students will usually keep their images in their computer
hard drive in random folders and organized by date, event, or both. Likewise, 48% of
them routinely back up all their data to an external hard drive. Thirty-seven percent use
Time Machine (from Mac OS X Leopard) to take care of backups. Out of this 66%, 21%
utilize online storage as an off-site backup system (Flickr being the most common one),
and 12% burn the images to an optical disc (such as a recordable CD or DVD) and then
split them up logically, such as one disc per year, quarter, month, etc.
The remaining 34% use free image organizers like Xnview (open source) or the
popular Irfanview, although the most common ones are iPhoto from Apple and Picasa
from Google. All of these participants back up their images using an external hard drive.
On average, students who back up their images will do that once every two to
three months. Less than 25% of them will back up every month, and 30% will back up
every year or never.
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None of the students have ever used metadata for their images. When asked why,
more than 50% said that they did not know how metadata works until the class was taken,
and the rest said that it is much too time-consuming.
Summary of Findings of Second Experiment
It was found that, when looking at the printed images, males spent more time than
did females, while they both spent basically the same time on screen. In addition, the
experiments’ results showed that most of the students preferred printed images, while
only one-third preferred images on screen. Male participants generally have a preference
to print themselves, while females prefer to use print shops and online services. Among
the most used printing tools are Kodak Gallery EasyShare, Shutterfly, and Flickr. In
addition, Photoshop, Lightroom, and Picasa are used as editing tools, with Facebook
mentioned as the main sharing tools. Finally, almost all the participants wanted their
printed pictures back, explaining the importance of the images in print, even though they
did not print them before for a variety of reasons.
The students will usually keep their images in their computer hard drives in
random folders and organized by date, event, or both. Another common practice is to
utilize online storage as an off-site backup system, Flickr being the most common one.
Moreover, it was found that the students make use of free images organizers like Xnview
(open source) or the popular Irfanview, although the most common ones are iPhoto from
Apple and Picasa from Google.
Finally, none of the students have ever used metadata for their images.
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Chapter 6
Conclusions

This research showed that, when looking at the printed images, males spent more
time than females, while they both spent basically the same time on screen. In addition,
the results of the experiments showed that most of the students preferred printed images,
while only one-third of the students preferred images on screen. In the group of students
who did print, male participants generally had a preference to print themselves, while
females preferred to use print shops and online services. Among the most used printing
tools were Kodak Gallery EasyShare, Shutterfly, and Flickr. In addition, Photoshop,
Lightroom, and Picasa were used as editing tools, with Facebook mentioned as the main
sharing tool. Ultimately, almost all the participants wanted their printed pictures back,
explaining the importance of the images in print, even though many of them did not print
their photographs for a variety of reasons. The main reasons not to print were lack of time
and money.
What implications do these findings have? While students might not print their
images at this point in their life, they might revisit their pictures in the future and decide
to share and print them then. The results of both experiments evidenced the students’
parents’ preference to print. Almost 100% of the time, the parents of these young adults
print their images. Could this be a key for the photographic industry to getting the
message to college-aged young adults that print is another medium to share images?
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In terms of image preservation, the outcome of this work illustrated how students
usually keep their pictures in their computer hard drives in random folders and organized
by date, event, or both. Another common practice is to utilize online storage as an off-site
backup system, Flickr being the most common one. Moreover, it was found that the
students make use of free images organizers like Xnview (open source) or the popular
Irfanview, although the most common ones are iPhoto from Apple and Picasa from
Google. None of the students had ever used metadata for their images.
In addition, the results of the research showed that a handful of tools to add
metadata to photographs are usable as-is, but many of these tools need more work to be
generally applicable in a variety of environments. Significant development from the
industry would be required to create a robust and well-defined set of metadata
remediation services, which would be attractive to the users.
Students explained that organizing their photos is a complex problem. Generally,
the software that comes bundled with digital cameras provides some basic photo
management functionality. Companies like Adobe and ACDSee offer robust applications
that enable editing, managing, and annotating the images in digital photo albums. Flickr
provides the same sort of functionality on the Web, simplifying the process of publishing
photos for public consumption. On the other hand, relatively few tools are available that
can work directly on the metadata records of consumer photographers. The geographic
location where an image was taken is one of the key pieces of information that consumers
want to capture. Until recently, location capture was often accomplished with postcreation keyword annotation. With the advent of embedded GPS, accurate location
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information can now be automatically inserted into image files at creation time and
merged with applications like Google Maps. Exif, IPTC-IIM, IPTC Core, IPTC
Extensions, and XMP all specify metadata properties that capture, with varying degrees
of accuracy, either the location of the camera or the location of the image subject.
Keywords are not used across software applications today. However, keywords
(also called “tags”) are often not used correctly, if they are used at all. No longer strictly
for keywords, applications overload the tags with general-purpose information exchange,
such as for workflow or task management
While all of these solutions work for today and tomorrow, they ignore a bigger,
longer-term issue: How are theses photos going to be shared and stored in 50 years? One
thing that consumer electronics has taught us in the last twenty years is that formats
change, and they change quickly. Audiotapes and floppy disks are not useful today.
Videotape will probably not be around in 5 years. Even the recordable CD is past its
peak, being replaced by recordable DVDs, which are already past their prime time, as
well.
However, for digital photographs, the problem is two-fold. Not only is there the
need to worry about the storage medium (whether that means hard drives, a library of
CDs, or on-line), there is also the need to worry about the file formats. Most photos are
stored as JPEG files. JPEG compression has been around for a while, and history teaches
us that there will eventually be a new format that will replace JPEG.
So, what is a college–aged photographer to do? One answer might be to go with
the most reliable, future-proof technology available to humanity at this point in time. It
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has got a proven track record and very low storage requirements: It is called “paper.”
Companies need to develop easy-to-use solutions that enable the printing of products that
are attractive for this age group. The other answer might be to invest in robust, easy, and
automated metadata tagging and for-pay cloud storage solutions for images that will
allow today’s college-aged photographers to share their photographs with future
generations.
All of this will not be possible without education and the development of easy-touse end-to-end solutions.
.
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Chapter 7
Suggestions for Future Research
This study has lead to interesting conclusions about the investigation of
presentation medium-dependent differences of picture consumption by college-aged
young adults, as well as their taking, sharing, storing, and printing behavior. There are
still many areas that need further exploration. Suggested areas of research are:

1. What incentives could companies offer to college-aged young adults to have
them print more? Companies wanting to make money from selling printed or
digital products of college-aged young adults’ digital images need to understand
how content management can drive their business.

2. How can metadata contribute to a better semantic understanding of photos? For
this, it would be important to identify different kinds of usage metadata (such as
when was a photo edited and how, for which purposes has it been used, or to
whom was it given) and to provide a usage metadata model to represent this data.

3. Can a novel framework be developed for the intelligent fusion of content,
context, and usage metadata which would enable the creation of high-quality and
semantically-rich photo annotations? This analysis framework would be
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employed for the intelligent management of personal photos, such as the
determination of a meaningful selection or the automatic authoring of personal
photo albums.

4. There should be a study of technologies that automatically analyze image
content and suggest tags that can be appropriate to the image. Although that might
sound impressive, it would also be a very complicated technical task because
these technologies can also suggest many absolutely irrelevant tags.
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Appendix A
Descriptive Statistics and Chi-Square Tests of Association for Experiment 1
Descriptives
Descriptive Statistics

Gender
Age
Age19_21
Age22_24
Age25_27
Age28_30
T(printed) in seconds
T(screen) in seconds
Prefer printed vs screen
Do you ever print?
Do parents print?
% of right image
identification
T(print) is higher?
Valid N (listwise)

N Minimum
39
0
39
19
39
0
39
0
39
0
39
0
39
42
39
26
39
0
39
0
38
0
39
.10
39
38

0
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Maximum Mean
1
.62
30
21.44
1
.67
1
.23
1
.05
1
.05
413
154.69
296
149.08
1
.59
1
.41
1
.84
1.00
.7526
1

.56

Std.
Deviation
.493
2.542
.478
.427
.223
.223
71.867
62.765
.498
.498
.370
.22033
.502

Is preference for printed vs. screen associated with gender?
Prefer printed vs screen * Gender Crosstabulation
Gender
Total
Female
Male
Prefer printed vs
No
8
8
16
screen
Yes
7
16
23
Total
15
24
39

Chi-Square Tests
Asymp. Sig.
Value
df
(2-sided)
a
1.526
1
.217
.811
1
.368
1.522
1
.217

Exact Sig.
(2-sided)

Exact Sig.
(1-sided)

Pearson Chi-Square
Continuity Correctionb
Likelihood Ratio
Fisher’s Exact Test
.318
.184
Linear-by-Linear
1.487
1
.223
Association
N of Valid Cases
39
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.15.
b. Computed only for a 2x2 table
Ho: Variables are independent
Ha: Variables are associated
Since p-value is over 0.05, we fail to reject the null hypothesis. Hence, based on these
data, there is no statistical evidence of association between these variables.
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Is preference for printed vs. screen associated with time spent in printed/screen?
Prefer printed vs screen * T(print) is higher? Crosstabulation
T(print) is higher?
T(screen) is T(printed) is
higher than
higher than
Total
T(printed)
T(screen)
Prefer printed vs
No
9
7
16
screen
Yes
8
15
23
Total
17
22
39

Chi-Square Tests
Asymp. Sig. Exact Sig. (2(2-sided)
sided)
Value
df
a
1.768
1
.184
1.003
1
.317
1.772
1
.183
.209
1.723
1
.189

Exact Sig.
(1-sided)

Pearson Chi-Square
Continuity Correctionb
Likelihood Ratio
Fisher’s Exact Test
.158
Linear-by-Linear
Association
N of Valid Cases
39
a. 0 cells (.0%) have expected count less than 5. The minimum expected count is 6.97.
b. Computed only for a 2x2 table
Ho: Variables are independent
Ha: Variables are associated
Since p-value is over 0.05, we fail to reject the null hypothesis. Hence, based on these
data, there is no statistical evidence of association between these variables.
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Appendix B
Descriptive Statistics and Chi-Square Tests of Association for Experiment 2
Descriptives
Descriptive Statistics
N

Range

Minimum

Maximum

Mean

Std. Deviation

Participant is Male

33

1

0

1

.42

.502

Print_First

33

1

0

1

.39

.496

Tp in seconds

33

375

37

412

141.76

90.617

Ts in seconds

33

284

20

304

102.00

65.038

Is Tp higher than Ts?

33

1

0

1

.82

.392

Preference (Print)

33

1

0

1

.42

.502

Valid N (listwise)

33
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Does the mean preference differ depending on gender?
Group Statistics
Participant is Male
Preference

dimension1

N

Male
Female

Mean
14
19

.50
.37

Std. Deviation
.519
.496

Std. Error Mean
.139
.114

Independent Samples Test
Levene’s Test for
Equality of
Variances
t-test for Equality of Means

F
Preferenc
e

Equal
variances
assumed
Equal
variances not
assumed

.979

Sig.

t

df

.330 .739

Mean
Std. Error
Sig. (2- Differenc Differenc
e
e
tailed)

31

.465

.132

.178

.734 27.407

.469

.132

.179

95% Confidence
Interval of the
Difference
Lower
Upper
-.232
.495

-.236

.499

Ho: Mean difference is 0 (means are the same)
Ha: Mean difference is different than 0 (means are different)
Since mean difference falls under the 95% confidence interval, we fail to reject the null
hypothesis, so it is likely that both genders have similar preferences.
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Does the mean preference differ depending on Time spent in print / screen?
Group Statistics
Is Tp higher than Ts?
Preference

N

Mean

Tp > Ts
Ts > Tp

27
6

.44
.33

Std. Deviation
.506
.516

Std. Error Mean
.097
.211

Independent Samples Test
Leven’'s Test for
Equality of
Variances
t-test for Equality of Means

F
Preferenc
e

Equal
variances
assumed
Equal
variances not
assumed

1.610

Sig.
.214

t

df

.485

Mean
Sig. (2- Differenc
e
tailed)

31

.631

.111

.478 7.301

.646

.111

95% Confidence
Interval of the
Difference
Lower Upper
.229 -.357
.579

Std. Error
Difference

.232

-.434

.656

Ho: Mean difference is 0 (means are the same)
Ha: Mean difference is different than 0 (means are different)
Since mean difference falls under the 95% confidence interval, we fail to reject the null
hypothesis, so it is likely that preferences are similar no matter if the participant spent
more time on print than on screen (or viceversa).
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Does the mean preference differ depending on what people saw first (print vs.
screen)?
Group Statistics
Print_First
Preference

N

First Print
First Screen

Mean
13
20

Std. Deviation
.480
.513

.31
.50

Std. Error Mean
.133
.115

Independent Samples Test
Leven’'s Test for
Equality of
Variances
t-test for Equality of Means

F
Preference Equal
variances
assumed
Equal
variances not
assumed

3.262

Sig.
.081

t

df

1.078

Sig.
Mean
(2Differenc
tailed)
e

Std. Error
Differenc
e

31

.289

-.192

.178

- 27.010
1.094

.284

-.192

.176

95% Confidence
Interval of the
Difference
Lower Upper
-.556
.171

-.553

.168

Ho: Mean difference is 0 (means are the same)
Ha: Mean difference is different than 0 (means are different)
Since mean difference falls under the 95% confidence interval, we fail to reject the null
hypothesis, so it is likely that preferences are similar no matter if the participant saw first
print or screen.
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